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Descriptiofi 


10 


IS 


20 


having reiativev low moieliSSi^LSZurb Tr^^^^ ^^"^ P«P««tes 

Escherichia coli. the short peptide ends uTbS^i^wiv h^L express^n systems using microorganisms such as 
10003] In order to Inhibit « ^ ^^^'^ microorganism. 

matic treatment is performed to specffi^^r^^ ~n5r'"J' T'^'^^ ^"P*""")' °^ 

and purification. ■ ^^'^'^ ^^'^et Pepf des from the fusion proteins, followed by separation 

Is introduced at the C-temiinal anSr^cL ll.mnnT^rT ^ f"s.on protein in which a methionine rBsidue 

peptide, followed by ciXe ofTe me^ioTn^r^Iu^^^^^^ the protective peptide and the target 

^jet pep^de (S Jnce .059 (1?^^ S^JiS'tlW" ''^^"^ ^'^'^^ *° ^'^^^ 
E^pro^nTntbirr:^;!?.^^^^^ 

Ilnicer peptide between a prSZ pepSde L^^e t^S oentir'"'^ !.* ^ ^ - 

prises treatment with trypsin which sSSlAleL^^^^^^^ tn^r f ' ""f'","^ ^"^^ P^P^^ 

456 (1 980). or treatmeJt'with lyl J e'^o 'plt ^^^^^^^ T'"k' f "^'''"^ 

tenninal of a lysine residue. °Pept.aase (Achromobacter protease I) which specifically cleaves at the C- 

re°p%«dXtd!rrjS^^^^ ZS^TT^:^- '"r*^°" -momy used as the protec- 
reglon) of a protein expressed iTirS^flJuSrtSf cerofl^ ^""^^ 

if the p,otei:r;S: S toTnXXe.'i:r' TT"" """'^"^ ^'^^ '-9th) 
reduction of said prLcflve peptd reZ^^^^^ °' '"'^'^ ^^^"^"^ '° ^^''^ P^*' in 

ample, when insulin was proSuL!n SS^sSS cSl LTJ,^^^ .mprove productivity of the target peptide. For ex- 
when p^alactosldase was used as J^SSiSfde and 7 TT' f ""'"^'^^ '"'^^^^^^'^ 

the fusion protein inside the microoi^anirtn genei^^^^^^^ peptide being closely related to the stability of 

ceils, m other words, in orderto produi a teL amTlw * """^"^ ^"^ ^"'^^ h°st 

in host cells. ^ '^'^^ amount of fusion protein it is advantageous to fom, inclusion bodies 

Sd tJeTn'J^SS^^^^^^^ \^ °' ''O'^ies expressed per c«,l . in- 

productivlty Of inclusion bodi^ir vdum' o> ^KuTxr^ tlT '"'"f " °' ^""^ "^"^^ 
microorganisms is described in detail in 76 papeTJv?aZr. m ^ '1""'*'" °^ 

involved in induston body fbm,alS aJd t^eXno S^Z^^ """--""^^ factors are 

.^odsfprprod.c«ononan.d.s..srb;ZS^^^^^^^^ 

exp^j.^a.sionpro^ 
rri4mT"Sontot:r'"''°"'^^^'^ 

Sdel?n E«g\''^:torpS°:r^^^^^^ ^" P-^'-'ng target pep- 
precursor hCT-Glyiys-LysiS^^?etL?LLt^^^^ f ''''''' (^P^^^A-''^ '^"'"^n Sicitonm 
« L. preferably lysine. r^nVne^l utamic add or r^^^^^^^ '^^^^ P""*"'^ ^ ''""^ ««d residue 
galactosidasesequenSrhefusrnpSternll^^^ ' T!"^" P^'^P^P""* ^ which is the p- 
after disrupting me cultured celfe sTJC 

Uberate the target peptide from tt« fusion p^rtein endoprotease or other suitable chemical agent to 
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IIV^^ ^""^^--f ""^"^fedosures relating to the production of human calcitonin, after solubilizing the fusion orotein 

w tth V8 protease hCT-Gly was obtained by removing Lys-Uys-Arg of the C-tem,inai portion of human calcitorfn ore^ 
5 cartjoxypeptidase 8. and the n,ature C-terminai amidated human calcltL was obtained wKh el 

5 clency using a Xenopus laevis C-termlnal amidation enzyme (JP^-2/1901 93). 

[0014] However, there is stiil a need for an efficient method for producing peptide 

™riS»« I?! *° P™'^'^^ ^ for.producing peptides, such as physiologically active 

peptides or precursors thereof, preferably in large amounts. k y "osioaHyaonye 

10 Kl? ^ result of the inventors of the present invention studying a means of solving the above^errtioned objects 

Ll^rrT^^ ''T^ """^ "'"^ ^"^"^^ improve the productivity of fusion pi InESa 
c^cens. the selection of a fusion protein isoelectric poirrt within the.range of pi 4.9 to pi 6.9.can improve ShSS 

aSfrf/J^lIf by reguating the number of amino acids having a charge within the linlcer peptide (bas^oS 

^^.^ ^P««=«^°f«he present invention are set out in the independent claims land 10 

[0018] The invention relates to the production of a target peptide selected from calcitonin, calcitonin precursor natri- 
uretic peptide (NP). cell growth factor and parathyroid homione. comprising: Precursor, natn- 

& ^e'Sr "'"^ ^ ^ ""''"a « '^^ten protein representable 

A-L-B 

25 in which 

B is the target peptide; 

A is a protective peptide, being a 90 to 210 amino acid N-temiinai fragment of E. coH P^alactosldase and 
L IS a linker peptide between the C-tem,inai of the protective pepfide and the N«a^f the ta^e^^de. 

the linker peptide L being selected so that the target protein separates off when the fusion protein is treated with 
a predetennined chemical substance such as an enzyme; 

(b) homogenising the cultured host cells to obtain an insoluble fraction comprising inclusion bodies- 
c solubilmng the fusjon protein in the inclusion bodies by trea^^ 

target peptide to release the target peptide. 

to 6.S. We find that this can improve productivity. ^ 
f0020] In a aspect (claim 1 ) the linker peptide L Is an or part of the amino acid sequence shown in SEQ ID NO- 
1 and contains from 3 to 8 arginine residues. m oeu lu nu. 

EplastHa"'" ' • " ' " as^uggest^intr 

Brief Description of the Drawinos 
[0022] 

403-495 wittim plasmid pBR322. the consspondlng amino acid sequence and the portions coding for each linker 
peptide. This nucleotide sequence is indicated in SEQ ID NO 1 . 

Fig. 2 indicates a process for constmction of plasmids pG97S4DhCT(G)R10 and pG97S4DhCT(G)R6 
Fig. 3 indicates a process for construction of plasmid pG97S4DhCT(G)R8. " 
Fig. 4 Indicates a process for construction of plasmids pG97S4DhCT(G)Ri-R5 

Fig. 6 indicates the amino acid sequence of each (inker peptide. 
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* Fig. 9 indicates the amino acid sequence of CNP-77 fh« n.,r.i.^ 

If ' ""*'«l»'> 01 pSsmM pS9rS4DhCNP.22 
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de|ai, in the present specification, examp^s Sh pVp^^^^^^ f i™-" explained in 

natriuretic peptides (NP) such as atrial natriu Jc oLSd! w « caicrtonins and precursors thereof, 

growth factors and parathya,ld homiorle (P?Sf ^""^ P^P*"*^ °' "^"uretic peptide, celi 

Sa, o?£S^?:aKr; — ^ the 1st to S7th amino ac«s of the N- 

is substituted by a serine reSL h peSeiZ of *° ! ''"'^''^ '^'^'''^ -^^"^ 

e«ble to use a peptide wherein the^^ne "Sis repTced bv^^^^^^ ""^""^ F"rther™„e. It is most pref- 
ab.„. er amino a.d re^dues. a. moreo^raic^^sre: Z:^/^:^ 

San'rrpis^^^^^^^^^ 

■n the following manner from the amino acid seltn^'VsuJafaS ^^^^^^^ 

accortance with the method described in Trends inTn^vtlTr K T^^, calculating the isoelectric point is in 
the isoelectric point estimation program DNrsX?Hte2?rL wK^' 1°' ^' ^^^^ ^orexample. 
[0026] In order to regulate the iSelecttc n! nt n^^ f ^ ^^'^ °" "^a" "e used, 

acid residues of the protective peptide and/nr Ll^-.!?" above^entioned range, the amino 

peptide cannot be altered. A natural peptide oTporS^S ^1 ^^^f ''""^ '""^ ^^'"^ °' t^S^t 
can be selected forthe protective peptide anZCer peoSteS^' f ^'«'^^-'"«"«°"«<^ isoelectric point 

memod invoh/es regulation Of the teoelectriS of'Se^H^^ 
acid residues of natural peptides or portions oJ ls^^^^^^^ 

10029] ApeptideoraportionZSSnbTShTf^^^^^ 

resistance gene derived from pBrS cJnte Jsed £ St °Y *° ""^'^"'"^ ^^"^"'^ of.thetetra'cySint 
1. this gene region can codefo^Oargin^e residues ar^^r^n^f P^P^rde. As is indicated in Rg. 1 andSEoTo NO 
in this region, various linker Peptides can L cStaTJ^f ^'"^ ^"'^ '«'"8 '''^ portions 

« is preferable to use a Pc»tiL 'con'iSn^l ^^rpTlrir^^ case 
residues. ^ ' P^ferably 3 or more and parUculariy preferably 3 to 8 arginine 

[0030] 'n order to release a target Deofide fmm a fi • 

be enzymaUcally or chemically deaved be present mo ^n!^'"'- " f "/''^^sary that an amino add residue that can 
acid residues that are usable include a^WneS^^^^^ ° ^ ""'^^ ^'^^^ such amin; 

Jy.s..dopep.ase,giutamineresll(^^^^^^^^^^ 

aj:rrs;erin~^^^^^ 

[0032] ---P-^isusedasa^star^nT^iasmidforcons.^^^^ 
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l^'^ '^^"'"^'^ PG97SHPCTLE(G) plasmid described in JPA-2/1S0-193 

a senne residue, and 4 glutamic acid residues are substituted by asoartic acid resSZ V™??^ =k 

ZmiH ^' K- " ^" ^« ^"'^ 5- 6- S ^"'^ ^-^'"'"^ ««Wues. respectively Lex^^fon 

plasmids in wliich a gene cloning for one of these linker peptides is Inserted at the EcoRI Xhof^LI i^fs^ 

Sd and '^"se^'SS " ^'"^ transformation with tie above^entioned starting 

Sar,.2i^eS^Se? ^'^^'^ ^''^ '^^^ P"^'- P^-^-d by these 

W3 SISSSS ^«idues in linker region = 1): isoelect^c point = 4 70, 

W3 SSSdS E ^ """"J^^ ^"^"^^ in linker region = 3); Isoelectric point = 4.90 

W G97£dS Rfi J ° "^'"'"^ ""l^^^ f^S'"" = 5): isoelectric point = 5.91 

W3110/pG97S4DhCT{G)R10 (the number of arginine residues in linker region = 10); Isoelectric point = 7.M 

[0041] gscherichi^^transfomiants producing the above-mentioned fusion protein having an isoelectric ooint from 
f were cultured, and analyzed for the amount of fusion protein produced pe^n^^S^yS^nZ 
acrylamide gel electrophoresis. Strain W3V0loGS7SADhCTia\ h=»ir>^ ^..L^ ,1^ . \- . 
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10 


15 


^^s:i1^:;::i^:'Z^^ ''^ "--^ -u^n^ ,„ «„ absence of 

So p'ro^^uL^^i^n^p^^^ i-^o- of the p^ent lnvsn«on that in 

bodies, it is important that the isoSeSrS^^nToTth J ? " B^l^nchia cgn cells in the form of inclusion 
r0044] Next, we perfbm,ed s^^ns^ulZonT^ZTJ^^^^^ ""^ 
of fusion protein of human calcitonin pr^^rBor p^^drEs^^^^^^ 
itwas verified that humancalcitonin having ^ramldatSc, 

derived from Xenopuslaevis . ^^^^'""'^*^''^'^""'"^<=«"'»«ffi«ently produced using amidalion enzyme 

be abbreviated as CNP-^YsIoTno To^pTa mS JlSSf^^ ^'^^ -triuretic peptidiaz (to 
structfon of expression plasnSids for expissSg huZ cnp S^'-- ' 
talning various linkers. ^Pressmg human CNP.22 (compnsmg 22 amino acids) as fusfon proteins con- 

[004q 'n *is plasmid. (a) the stmctural qene fBaai97cum oorfir.- fc. . _ 

acids of the N-temiinal of Escherichia coiSSrsT^l-?^ Ji^- ^P"'" °^ ^7 amino 

by a serine residue and f^SFdUteSTc^d resW^f ! '^"'''"^ substituted 

gene of human CNP-22. are oSa^fE^W^^^^ ^^"^ 
coding for this fusion protein is un^er toe i^n^r^li^l ^^^^^^^ lO.Thestmcturalgene 
20 tetracycline resistance °^ P^'^^^^" this plasmid contains a mariner 

[0047] In the construction of the pG97S4DhCNP r? ovn,^>;> i ^ 

Sr In adT r "^^^^^'^ oTsa^dT^fa^^lS T^^^^^^^ ^'^"-^ the 
[0048] In addrtion. plasmid pG97S4DhCT(GRRR\ hcoh oe « '".^^^^f^^T^^^yy- 
- taHy identical to the aboven^Loned pSw'^'SV^^^^^^^^^^^ "^'^^^ ^ P-t^=«ve peptide is essen- 

Keirrp'jiSe"^^^^^^ 

the range of pi » 4.S to pi = 6 9 pZSS, o a late amZ" f f '""^ prBferabV^!; 
was conducted wherein linker pep,6etZf^Z^^^^ proteincannot be expected. As such, a study 

region between the above-mentioLd B?al^iS?Z^^^^^ '"^'^'^ EcoRi-XhoI 

30 fusion proteins having isoel^ pl^Sfto ll^n^^^^^^^ 

cherichia cofi. ''^ ^"^ ^^P^^ssing a large amount of said fusion proteins in Es; 

S<^Ji^:::^^lt;T:^^J^T. "'"^ ^^-^^^ ^'^^^^'^ ^^-^ '^^ ^-'^ a-^^^s are art. 

R5-3 (SEQ ID NOs 17 and 18) contain and 5 frifr,l« h ^"^^^ '^^^ '° and 16). and 

genes coding for these llnke pepSes have bLn^lZrtJSr'^L'^l^^ '^^ P'^^""'*^ 
pG97S4DhCNP-22 are referred foL pGaJsTo^J^^^^^^ DG97^DHrS:'?,2«''°" ^'^ abovennentioned 
respectively. ^ o^uov^ink ^R3-2, pG97S4DhCNP-22R5-2 and pG97S4DhCNP-22R5-3 

SOS poly.avl.mae «eai<iS»r^1!i!"r^r ' '''^^ 
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SIX o?Sn p^Sn °' '^"3" P' ^-^-^ "^^""^ ""P«-««* P-^IS 

[0056] Moreover we verified that human CNP-22 from inclusion bodies effusion protein produced In Escherichia 
indicating the usefulness of the present techniques. ««B™oy 


Examples 


JO 


[0057] The following Examples provides a detailed explanation of embodiments. 
Example 1: Construction of Expression Vector . 

» IS w«^o!S^!SaH in'fr'" '^T' ^^'"^ ^ ^'^l"** tt« linker peptlde 

region was constructed in the manner described below. 

(A) Construction of pG97S4DhCT(G)R10 
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35 


inS«rf^ pfn^n, m^T ^t'?'*'*!^ Perfbmied to insert a gene coding for the amino acids of the RIO region 
md.«ted .n F b. 1 .nto the Irnker peptide coding region between a ^gal 97S4D (peptide consisting.97 amino acids of 
the N-temrimal of ^gaiactos.dase wherein a cysteine residue.is substituted by a serine residue and fbur glutamlc acid 
res-dues are substituted by aspartic acid residues) gene and an hCT(G) (human calcitonin precursor. ha^ng 1 glycine 
residue at the C-termmal) gene. A construction process for pG97S4DhCT(G)R10 is Indicated in Fig 2 • 
S2„, °*/'{;^?,^^ ^ fBStrictton enzymes to isolate the R10 region within the tetracycline- 

at37-C.n300^ofHlghbuffer(10mMTris«ClpH.7,5J00mMNaCI^ 

f reaction, 30 jil of a dye solution (0^5% bromphenol blue, 0.25% xylene cyanol. 40% sucrose) was- 
fo . 1°^^^P^TA 981 electrephoresis CTAE buffer solution;. 40 mM Tris-ecetic ac d pH 

k m ■ f ■ P«rfo"T,«l. Following .electrtjphoresis. the gel was immersed in 0.5 ^g/ml of 

ethidium bromide soiubon. the 119 bp of BamHI-Eco47lll fragment was cut out from the gel 
1!°?? ,J^"^J'"i.?fi****«"P'*'»'"a<^'a'i^«tu 

to e ute the 19 bp DNA fragment from the gel. The solution in the dialysis tube was then collected follow;d by pheno 
treatment, chloroform treatment and ethanol precipitation according to commonly used methods, and the ethanol pre-' 
ciprtate was dissolved ,n 40 nl of TE buffer (10 mM Tris/HCI pH 8.0. 1 mM EDTA). ZS til of 10-(bld concentrated Med 

20 !o h r Lif I'lH ^S^'^^'^ l5 units of IHaS^riTaSed to 

20j.iofth,sBamHl-Eco47lll(li9bp)Dl^fragment-containlngsoM^^^ 

ss^.srutSrsroi'^'"'^'^^^^^^ 

lpo?\ '^"'^ ""^^ ^'^'"^"^ ^^^''^'"'^ """"'"^^ band of the Haelll-Eco471ll DMA fragment 

L^nn ' rf hmI"? ^'"J « ™^ '^^^ "^"^ "P '"♦^ P'«^= to for 12 hours at 37-C 

and ethanol prec.piteton were then perfom,ed according to commonly used methods, and the ethanol precipitate was 
dissolved in 5 ,11 of TE buffer (1 0 mti/l Tris/HCI pH 8.0. 1 mM EDTA) precipiaie was 

T o ^in' pG97S4DhCT(G) plasmid was digested for 2 hours at 37=C In 50 ^1 of TA buffer (33 mM Tris/ 
fw^n £ J-^" ^° ""M magnesium acetate, 0.5 mM DTT, 66 mM potassium acetate, 0.01% bovine semm albumiS 
wrth 30 units of EcoRl. Moreover. 1 ^ of 25 mM dfsJTP consisting of dATP, dGTP, dCTP and dTTP and 4 urJte cTS 
DNA polymerase were added to this reaction solution to fill in the cohesive ends for 5 minutes at 37-0 After the 

mpth h""' T^^I- P"°iPtetion wer* performed according to commonly ' 

used methods, and the ethanol precipitate was dissolved in 1 0 hI of TE buffer 

!S J'"' ^' ^"'l Wunt ended pG97S4DhCT(G) and 5 ^I of the Haelll-Eco47lll DNA fragment 

(89 bp) were mixed, and ligation reaction was carried out for 12 hours at 16°C with a DNA ligation kit (Takara Shuzo) 
The ligation mixture was used to transform Escherichia coji W31 1 0 according to commonly used methods, and tetra- 
cycline-resistant transfomiants were obtained. The plasmid structure was confirmed by restrictton enzyme anaWsIs 
RIO Si °' transfomiants earring a desirod structure was named W3110/pG97S4DhCT(G) 
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(B) Constaiction of pG97S4DhCT(G)R6 - 


is shown in FiJ. 2. PepMe^dlng between p^al 97S4D gene. The c«nstmction of pG97S4DhCT(G)R6 

in 300 Hi of High buffef ?10 mMT^^Tr f ^T m 2 .'"^ °' ^° ""'""^ 

and the reaction mixture was u3 for t'" ' ^^^^ '^f "f ^ucmse) was added to the reaction mixture. 

PH 8.0. 2 mM BoT^^l h^f ' eiect«,phoresis (TAE buffer solution: 40 mM Trls^cetic acid 

cx>ntalning T^^^^nTl^ZpSZ^ T^^^^ P"-- a dialysis tube 

solution in the dialysis tube waT^en Sf^^d JkL k f , ""^ DNA fragment fmm the gel. The 

ciprtalion according to commTlVsedlSS. !nd^ "^^^ ^^^^^ 

mM Tns/HCI pH 8 0. 1 mM EDTA) ^ ^'^^'P"^*^ '''^"'^'^^^ 40 ^1 of TE buffer (10 

HI-Eco47lV(,119 bpi^S^n^g^oirnrd 1^^^^^^^ 

units of T4 DNA polymerase were added to fill ir^^Zllu """^^^^'/^C. Furthemiore. 1 hJ of 25 mM dNTP and 4 

dye solution to the reaction m^^TsS^Z^^^-^ ' °f 2.5 ^1 of 

PH 8.0. 2 mM EDTA 120 V. "^^nuitiS'ir '^^^ ""^^ 

SzH*; o'rCeS (^^^^^^^^ ^*^r- ^--^e ...u^on, and the band of the Hae^ 

Leoler, iTof'fmTdNS? 

ends for 5 minutes at 37'C. After the oh^n,^^^ were added to thisreaction solution fill in the cohesive 

perfomied according to comZly us^Ss anL^! ^ ' T""'""^ P^^-P'tation were 

[00721 5 m of E«>RWIgeste?^2^,d^iunTe^^^^^^^ 'TT^ '^^ ''^ 

bp) were mbced. and figation reaction v^Joeri^ll^f.^?^ ^ \ f 2 ^' °^ Banl-Eco47lll DNA fragment (56 

reaction mixture wasuLd to tinlTE^oSSr^^^^^ 

resistanttrensfom,antswereobtate7ft?Sd^^rIv^t^''r^^^^ 

and Bglll. and one of the transfom,an1s^SrdiS^!r ""^ ^"^^^ ^"^'^^'^ ^'t^ BspHI 

aiiaiormams camng a desired structrure was named W3l10/pG97S4DhCT(G)R6. 

(C) Construction of pG97S4DhCT(G)R8 

EedlJ Fr?^^^^^^^^^^ -"^'"S norths amino acids of the R8 regton 

stn^Cion of pGWDh?^(G;S is wir^^^^^^^ ''^'^ ^"^ ''^^'^f^) The L- 

[0074] Three tubes were prepared by placing 1 0 iig of DG97S4DhCTrG^Ri n in^ . ■ ■ 

buffer 20 units of Bbel and Bglll. Bbelend Ec»RV^nd bSh^hH pflv^ '^ntBinmg 50 ^ of High 

After allowing.to react for 2 hour^ at 37»C f ^H' ^ , "^^'^ respectively added in the three tubes, 

bp). Bbel-EciRV (353 brt and BgS .rcoRV (2 7 f f ^Phoresis was perfomied. and the Bbel-Bglll (84 

carried out. ^ ^ "^^ '^"'^ ^e'® «>"« *e gel. and electrophoresis was 

SethXrrcitr^^ 

in this manner were mixed and ligated f^72 tou^at buffer The three DNAfregments obtained 

trensforrn Eschenci2iacollW3110 accord" . ^''^ "9^**°" ""^"''^ used to 

Obtained. fhiiiiiiSSiiPLcturewJsTS^^^ 

E,sHmilO/pG97S4DhCT(G)SsSr ^ ^'^'""^"''^'"•^""^^"^'^ 

(D) construction of pG97S4DhCT(G)R1. pG97S4DhCT(G)R3. pG97S40hCT(G)R4 and pG97S4DhCT(G)R5 

[0076, The procedure described below was performed to insert gene coding for the amino adds of the R1 , R3. R4 
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L^t™^!^" ^ Peptide-coding region between a p-gal 97S4D gene and an hCTfG» opn« 

Kit ? f ^.'^°^CT(G) was digested with 30 units of Xhol. and with EcoRI. in 50 of High buffer for 2 

^Sarose gel electrophoresis was performed and the DN7iamer^l wa^ 
rsolated from the gel by electrophoresis. 100 pmole each of this DNA fragment and the chemi^ly syl^'iJid 1^ 
nudeot.de .ndteated m Fig. 5 were mixed and Hgated. The ligation mixiire was used to tSSJSSSSia S 
S f "T ' 1° " Tr?'' '-t^^vcline-resistant transformants we^ ottaTneT^^ ~ 

r0079] After anali^mg the plasmid of the transformed strain by gel electrophoresis after clea3 wfth restriction 
enzymes col. W3110/pG97S4DhCT(G)R1 strain. W3110/pG97i*DhCT(G)R3 strain wflS 
stra.n and W3110/pG97S4DhCT(G)R5 strain were obtained si^'n. w3nwpGg7S4DhCT(G)R4 

[0080J As indicated above. 7 types of plasmlds were consfuded wherein a portion of a tetracvcline-resistant o.„o 
was inserted into the EooRI cleavage site or EcoRI-Xhol cleLage site of pG97S4DhCT(G AsTere ^^^^^^^ 
contein from 1 to a maximum of 10 codons corresponding to the Lie amin'o acifaSShe c^^^^^^^^^^^ 

ftech«,encprote.ns thus result.ng in the production effusion proteins having dlfferenl^^^^^ 

of the fusion proteins produced are Indicated in Fig. 6. structures 

Example 2: Expression of hCT(G^ Fusion Protein 

(0081] In order to examine the relationship between the isoelectric points of fusion pnsteins produced in micooraan 
.sms and the.r productrvity, the microorganisms were cultured and the productivity of Lion prSt^n p^r nZ^^Ite 
was detenn.ned using SDS polyacrylamide gel electrophoresis. ^ ^ 

[0082] The prepared microorganism was cultured in a fiask for 12 hours at 37'C in 500 ml of SB medium (0 5V 
g^ycenne. 2 4% yeast exb^ct. 1^% tryptone. 100 mlW potassium hydrogen phosphate pH 7.5 and t?j;dr(lS 
ml)). Follow.ng cultunng. the turbidity of the culture broth was measured with a spectophotometer ScCrand 5,e 

^rTr^^sTi^oC.^^^^^^^^^^^ 
5Sg^;;xsirz;^^^^^^^^ 

foZJ uio? riTT'' '!^^'^'^- S-^S-ie^ polyacrylamide g2 electSpS^S ^EFC^i w^^^^^^ 
fomied using 5 nl «rf the above-mentioned sample under the conditions of 18 mA for 90 rninutes. Following Se etec 
p TJm ''^J'y^'^ ^ (10% acetic acid. 40% methanol and 2 g/L of C«^^Lie bnH art 

blue R-250) and the productivity per number of cells of the hCT(G) fusion protein produced »J eaSTwei^ S 
pared. The results of electrophoresis are indicated in Fig. 7. ^ »' • H "^o oy eacn srain were com- 
[0084] As is clear from Fig. 7, strain W3110/pG97S4DhCT(G) providing an isoelectric point of 4 43 produced onh/ 
an extremely sman amount of fusion protein, while strain W311Q/pG97S4DhCT(G)RI provWing an isoeSc^oint of 
4 JO only produced a small amount of fusion protein, tt was also dear that the ciher sJains produced a Se amoun 

Jidus on S'JZtf H ?'"' '"''"''^''^ °' P-*-- the amount of ite 

S2 .1 ^ '^°^'«'="'= P°'"* ^^<°" Pf^tein is in the vidnity of 4 5^ 7 

[008^ .Next.astudywasconductedontheproductivityoffusionproteinandtheefndencyatwhlchhcS^^^ 
from fusion prote.n using V8 protease under conditions of large volume cultunng by perS^ing la^e voSe S 

J^t^f'°" ^° ""'"9 ^^'^'"^ W3110/pG97S4DhCT(G)R3. W3110/pS7sS.ctS 

W3J10/pG97S4DhCT(G)R5. W3110/pG97S4DhCT(G)R6. W3110/pG97^^^^ 

^:T^:::uTttTZ ''^^^^^ ' ^^"^^ ^-""'"'^ ^-'^^'^ '^--^ ^^^^^ fr""" 

[0086] The following experiment was carried out to study the productivity of fusion proteins under large volume cul- 
^nng cond^ons and the efficiency of release of hCT(G) from various hCT(G) fusion proteins by V8 proterse 
[0087] Sbc high expression strains W3110/ pG97S4DhCT(G)R3, W3110/DG97S4DhCTrr\nA w-ji^n/ 
pG97S4DhCT(GJ5.W3110/pG97S4DhCT(G)R6. 

CZnaX^rgJTsol?^^^ 

chloride. 2.0 g/L of L-methionine. 2.0 g/L of MgSO.V. 40 mg/L SrFeSo77H"r4^^^^^^ 

L of A.Cl3-6H,p. 4 mg/L of CoC.,.6H,0. 2 mg/L of 2nSO,.7H,0. 2 mg/L of NUo;2Hro'\l^Sf S^^^^^^^^ 
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tecKKlal e<»,c«nrallor are Mate? h^JS, 1. °^ conamiMon of Tl»™,ulKo(lh.ll«,iai„ed 


70 


^5 
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Table 1 


Final Bacterial 
Concentration 

(a) 


W3110/pG97S4Dh 
CT(G)R10 

W3110/pGg7S4Dh 
CT(G)R8 

W3110/pG97S4Dh 
CT{G)R6 

W3110/pG97S4Dh 
CT(G)R5 

W3110/pG97S4Dh 
CT(G)R4 

W3110/pG97S4Dh 
CT(G)R3 


53 
120 
110 
105 
94 
106 


wuanuiy ot 
Indusfon Bodies 
Der Ba ctprii I m 

wo wtwf mill 

(Relative Value) 
(b) 

Total Quantity 
of Inclusion 
Bodies 
(Relative Value) 
(axb) 

116 

6146 

113 

13560 

106 

11660 

100 

10500 

100 

9400 

96 

10176 


In addition, although the isoelectric point o the S^^^^ 

slightly alkaline at 7.85. and there vL a„ n=^„« i„ P"'*^'" P""'"^^ "y strain W3110/pG97S4DhCT(G)RlO was 
rapid formation of indu^on He sS^^ ZmoT^T'' °' '^'^^^ ^ th^ 

inhibited which resulted in a low cell concLntifiS; '^'"^ ^"9'*^ S™"* was 

Son^rort^rjSJ::^ '-ventors of the present 

it is irnportant to malntair, the isoelectric pS of 

following the SDS polyaaylamide gel electSplnLis andSn LrTf "^"^^^ ^'^ ^"'^ 

^sJr^^"rce";r1^^^^^^^^^^^ 

W3110/p697S4DhCT(G)R10 strain and 1356^ t^aTn mSoGgT^^^ """" 

a factor of 2. Although strain W3110/pG97S4DhCTS RrSlnS^^ 7^°^^ ""'"^""S a difference of nearly 

per culture broth, a cleavage reaction took pteS^by^s p^tj^e ^^^^ 'T'V"^' 

£2 obt ir ctrng^itn;^^^^^^^^ 

moved followed by homogeniition of the cells uTinc rhth n ""^inng tanks. 1000 ml of culture broth was re- 
mogenizer 15M-8TA) at 600 Kg/cm2. tS pr^^e c^linJ^ T!^ ("^"f" ^aulin Laboratory Ho- 

for 30 n,inutes at 7000 rpm. Mer addiU^n'STeS^^tSo th?otr^ T'l^T' -ntrifugation 
fraction equal to the Initial volume, the suspension was clSilL ^ P^°'P'^'\'^^'»" '"ake the amount of the 
[0093] After repeating the washha Dm^riZ o °«"*"f"9ed again to wash the pretspitate. 

deionized water s'Jthat'tteoCvalurbSme Zl IT ""h': ""^^'"^'^ "'^'^^''^^ ''"^Pen^ed with 

An«-remov,„g 0.6ml Of suspen\%„;adlT7rZV:?^^^^^^^^^^ 

to this suspension, and allowing to stand for 10 minu^eLt so-c i^" 8.0) 540 mg of urea and 185 m of 100 mM DTT 
to 3.7 ml. After preheating for 10 minutes at 30-0 Tl J V8 Dmi« m *° """^ ^'"'"^ 

1 hour. aiou 1-. / m of V8 protease (1 mg/ml) was added and allowed to react for 

[0094] Quantitative determination of the cleaved hrr/r-^ 

(HPLC) using a YMC Packed column A-302 (oTcm J^l^cTtr "".l' perfom,ance liquid chrematogrephy 

^ (U.46 cm X 1 5 cm. Yamamuia Chemical Research). Elufion was performed 
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with a linear concentration gradient using 0. 1 % trifluoroacetlc acid (TFAi and n 1 o/ rPA/cno/ * 

[0095] Strain W3110/pG97S4DhCT(G)R4 demonstrated the highest cleavage efficientv of 97V whii- ^ • 
W31 10/pG97S4DhCT(G)R5 deo-onstrated the lowest cleava^ 

setTd faf^l ™ "'^ ««l'l«ion, there was air^o co 'J^atn oT 

served for the numberofbas-c amino acid residues ofthelinkerpeptide inserted into the fusl^^ 

o^tirvTrr^^^^^^^^^^ 

---- p ~u=;srr^^:irrL^^^^^^^^ 

Example 4: Purification of hCT(G) Precursor and Conv«r^in n to Human Calcitonin by an Amidatinn Pn^ o 

[0096] After «jlturing strain W3110/pG97S4DhCT(G)R4 in a 20 liter culturing tank In the manner described abov« 
a suspension of inclusion bodies of fusion protein was obtained acconling to the meJiod des^hL IZo a« ' 
moving 0.6 ml of this suspension of inclusion bodies, adding 750 ^1 of 1 1^TnsS Cl^Jfor^ uJ So s^^^^ 
8.0), 5.4 g of urea and 17 mg of DTT. and allowing to stand for 10 minu?es"SSiz^d 

[0097] After tha dflutng the reaction solution by a factor of 2 with deionized water.: acetic acid was ad^ed afti 
a^^owing to stand for 30 minutes to bring the pH to 4.6. The p^al97S4D of the.pratecHve pe,^de p^ecipSS aSa 
result of lowenng the pH to 4.6 while hCT(G) remained in the supernatant fraction. The supernatant Snwfs sL 
arated by centnfuging for 15 minutes after which this supernatant fraction was apolied to rc^ltTn oTIp^. k ^' 
(Tosoh) equilibrated with 10 mM ammonkim acetate (pH 4.6) follow^X ^ShTor^aJcTm^^^^^ hC^ZTr 
stages wi«, 40 mM ammonium acetate (pH 6.5). Roughly 0.4 g of hCT(S were ob Lrd pSr ^f 
[0098] Human calcitonin was able to be produced with good efficiency by raactinq the hCTrcS oLVr.^ S i^l^ 
above with amkJatlon enzyme according to the method described in 3>l3?Sl93 ^ "^"^ 
Following the amidation reaction, high perfomiance liquid chromatography was performed ualna YMr n=H,«^ 
A-302 (Yamamura Chemical Research), the results of which are indicated irPta TT^nri^r^^^^^ YMC packed column 
human ca,.toninelutedataretentlontiLof9.7minuterrd:^^^^^^^^^ 

calcitonin having a high purity in extremely high yield. PossiDie to obtain human 

Example 5: Preparation of Human CNP-22 Gene 

l^r,T\, ^"'"^^ CNP-22. in Which a glutamic acid residue, the severingsfte of V8 protease isadded 
o the N terniinal, was prepared as indicated below using in vitro DNA amplification (PGR) 

[0100] pUCCNPI Plasmid was used for the template DNA. 1. 57 ng of pUCCNPI was digested for 60 minutes at 37-C 
m 157 M of K buffer (20 mM Tns/HCI pH 8.5. 100 mM KCI and 1 mM dithreitol abbreviated as DTT) wJh 12 unS of 
EcoRI to cleave the plasmid. Phenol treatment. 2-butanoi treatment and ethanol precipitation were wrfrm^ed oTthJ 

[0101] The designs of the primers used for the PGR reaction are Indicated in Fig. 9. Primer 1 (SEQ ID NO 111 wa, 

ndTc^Rrand Xh\f re1:;S-^^ ''''''T' '^"^ '^^^ ^'^^ ^ ^''^'^ te« h maTcNP^' 
and EcoRi and Xl^ol res^cbon enzyme cleavage sites are provWed further upstream, while primer 2 (SEQ ID NO S 
was designed so that a Sail restriction enzyme cleavage site is provided immediately after the hlan ClJp-22 ^ele 
These pnmers were synthesized using a DNA synthesfeer (Applied Biosystems. Model 380A) Frw?.g sSesis 

a^^S f Tpf L°" f "^^'^ ^^^^ P«rf«^«<l 3" additional 7 minutes Following meraSS" 

after add.t«n of TE bufferto bnng to a volume of 400 Hi. 

and centriftiged for 8 minutes atZ.OOO G. The filtrate was ramoved and TE buffer wasagainadded to bn^gteamS 
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volume to 50 M water. tt,e r^^<^^Z^^f^,l , f ^he total 

treatment. 2-butanol treat^^nt SdSJaTol o^n^„r 2 Phenol 
TE buffer to p^par. the ^^nti^^^^^^E^SS^JTlT:^ ^"^ the precipitate was finally dissolved in 

^ gene naving EcoRl and Sail cohesive ends on both ends of the gene. 

, ^a^P'e 6^a): ConstrucBon of g»pn.» sion Plasmid pfiQ7RAnK^K.Do^ 
Sning"tS:SS2Sridet^^^^ 

cysteine residue is substituted by a s^'^etljl LhT ^'1" °^ °^ P^alactosidase. in which a 

residues) gene. That constn^ctioJ p^STi; d j^^^^^^ '^^'^"^ ^ asparfic acid 

fo^eSlnulS^pZlX^^^^ 

used methods, and a band o 3 2 i^?,Sra%a,^ L'^^^ electrophoresis was pertom,ed according to commonly 

was extracted using a.SUPREc5)1 fTaSS1S^,„? ^''^ tf^^ 9^1 slice 

chlorofom, treatment and eSnd Z'Sion by purification by phenol tr^tment. 

CNP-22 gene t^gment 

usedto^nsfo.B^^W3.0^"2?e1^^^^^^ 

Example 6-(b): Construction of Expression PlasmidoG97S.nhnK.p.,,o, .2 and o(597S.nKrK,o.„o. . 

S;^2 or Sl??Se^d'S%"7.1^ peptide gene^ding for the amino a^d sequence 

22 gene. The construction of pG97S4DhCN?Sr3 2 etTnf^^^^^ P^al1 97S4D gene and human CNP- 

10109] 3 Lig of pG97S4DhCNP 39 w« h pG97S4DhCNP-22R5-2 is indlcated in Fig. 12. 

Of Higi buffS FoSowinftheS^^S^^ each of EcoR. and Xhol for 2 hours'at 3rc in 50 u, 

isolated from the gel by electroeiSaT^gaTcTr^'S ' ' ' ^'^ ^^-^"t was 

thesized oligonucleotide coding for the RS^rd^f, ! ^^'"^"^ ^"'^ ^0 pmol of chemically syn- 

mixturewasusedtotransfom,EscherichlailiW3iro F^^^^^^ ^""^^ ligation 

transfom,ed sbBin. structural iii^iy^lTpYas Jd 

W3110/pG97S4DhCNP-22R3.2a,i ^1ltpS9"S^^^^^^ *° »-^et 

Example 6-(c): Constructio n of pG97S4DhCNP-22R5.a 

oated in Fig. 13. Pi=a/s>4DhCNP-22 plasmid. The construction of pG97S4DhCNP.22R5-3 is indl- 

ruro?!~^^^^^ 

And then, phenol treatment was perSl Sa<^ "T^'^^^^^''' ^' ^^""'"^1 for 1 hour at 37»C. 

carried out. and the 3.2 Kb DNA'tr^ZJ Sas isl^d fS^ tL' '^^^^^^ electrophoresis was 

synthesized oligonucleotidecodingfbrSeanS^oacSipl!^^ fV/i"^ electrophoresis. Next 3 ng of chemically 
kinase inlOO m of T4 polynucleoUdrkhLe IT was treated with 20 untts of T4 polynudedtide 

jptoethano, and 1 mi A^P^ptpt;^^^^^^^^^^^ ::rTh°ouTrt I??"' ^° ""^ "'^ 

Lv^.a^srpr3p?aretrdr^^^^^^^^^^ 

W3110. and tefracycline-reslstanttraniomTte w;^;^.^!''^^^ used to transfomi Escherichia coll 

and W3110/pG97S4DhCNP-22i?5?iasrbSed " ''^^ restriction enzym"^ 

Example 7: Expression of Human CNP.22 P..Binn o^,^>^ 

investigated using SDS polya^lamideXlSiXSs """""^ ^^'^ 
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10 


15 


[0114] Escherichia coll straios were cultiireH in fiaoUc ho u . , . 

extract 4 g/L of potaiiium dihydrogen phosphate 4 gT If I^no? k . ° °' of yeast 

hydrogen phosphate. 1.2g/LofamSuSatf i zS^^^? "^"'P'"*'' °f <^'«^'"'" 

sulfate and 10 mg/L ^f te^LcycIhT of ammon.um chlonde. 0.8% glycerine. 2 gfl. of magnesium 

o«l for S minutes at 12000 mm B !,dM6 ff S !! ""^s™ 5- "M o«ntn«i8al«>n was oaniea 

an isoelectnc point of 5.59). strains Wailo/nrsQ-TovinhnMD T ."^^^^^ 

W3110,pG97S4DhCNP-22R5-3^' ^e:;:'.^^^'''^:^'''^^^ ^"^ 
20 W3110/pG97S4DhCNP-22 productivity of fusion protein than strain 

po««,t,,,,t^p«.,„.™„,..L«,«4«/^rtrL'zx^rr^ 

EKanmle 8: Relaaaa ol Hi man CWP-2; Irnoi Fusion Pmt.ln t, vs proi.»i» 

mm, buffer A and onoc uslng^TSw waSJ ^er s3™Z 1?,'?^,°°" '^*" l**^ 

j^,,^,.soo.„.a,„s.Pa:,2o,..jrp^;rrs::;"i:^^-n^^^^^^ 
v=a— --^~-ruXT^^^^^^ 

[0123] The V8 protease reaction solution was diluted by a factor of 20 wnth 2 M i,r», =nrf bo/ .. 
followed by HPLC analysis using 20 ul of that diluted solu««n u w o f ^ M urea and 6% acetic acid solution 


25 


30 


35 


40 
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Of physiologically ac^e peptides on an inS7s^re '^'^ '^^^ 

Furthennore. it was demonstrated that S-fp^^ huZ -'^^ " ' P"'*^'" 
scale, by using an amidating enzyme. *° calcitonin in lai^e 

SEQUENCE USTING 

t0129J 

SEQ ID NO: 1 
SEQUENCE LENGTH: 99 

TOPOLOGY: linear 
MOLECULE TYPE: 
SORCE: plasmid pBR322 
SEQUENCE 


coo «T CC aSG CC «C ASS ^ OST TOC T«e CSC CTA TAT CSC 
^ His His Arg Arg Arg Cys Oly Cys Trp Axg Leu Tys ^ 

CAT CAC CGA a& ASA GGC TCG CO. err CGO GCT CT 
srg His HIS Arg Trp Gly Arg Ser Cly Ser Pro Leu Arg Al. His 


GAG CAA TTC 
Glu Gin Phe 


. 25 


45 


SO 


99 


SEQ ID NO: 2 

SEQUENCE LENGTH: 30 

SEQUENCE TYPE: nucleic acid 

STRANDNES:single 

TOPOLOGY: linear 

MOLECULE TYPE: synthetic DNA 

SEQUENCE 


AATTCTCGC-G CTCGCCACTT CGGGCTCATC 

SEQ ID NO: 3 
SEQUENCE LENGTH: 30 
SEQUENCE TYPE: nucleic acid 
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STRANDNES: single 
TOPOLOGY: linear 
MOLECULE TYPE: synthetic DNA 
SEQUENCE 


TCXSAGATGAG CCCGAAGTGG CGAGCCCGAG 


SEQ ID NO: 4 

SEQUENCE LENGTH: 21 

SEQUENCE TYPE: nucleic acid 

STRANDNES: single 

TOPOLOGY: linear 

MOLECULE TYPE: synthetic DNA 

SEQUENCE 


AATTCCGCCT ATATCGCCGA C 

SEQ ID NO: 5 

SEQUENCE LENG 21: 

SEQUENCE TYPE: nucleic acid 

STRANDNES: single 

TOPOLOGY: linear 

MOLECULE TYPE: synthetic DNA 

SEQUENCE 


TCGAGTGGGC GATATAGGCG G 


SEQ ID NO: 6 

SEQUENCE LENGTH: 27 

SEQUENCE TYPE: nucleic acid 

STRANDNES:single 

TOPOLOGY:Iinear 

MOLECULE TYPE: synthetic DNA 

SEQUENCE 


AATTCCGGCA TCACCGGCGC CACAGGC 


SEQ ID NO: 7 

SEQUENCE LENGTH: 27 

SEQUENCE TYPE: nucleic add 

STRANDNES: single 

TOPOLOGY: linear 

MOLECULE TYPE: synthetic DNA 

SEQUENCE 


TCGAGCCTGT GGCGCCGGTG ATGCCGG 

SEQ ID NO: 8 
SEQUENCE LENGTH: 39 
SEQUENCE TYPE: nucleic acid 
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STRANDNES: single 
TOPOLOGY: linear 
MOLECULE TYPE: synthetic DMA 
SEQUENCE 


AATTCCGCCT ATATCGCCGA CATCACCGAT GGGGAAGAC 


39 


39 


SEQ ID NO: 9 

SEQUENCE LENGTH: 39 

SEQUENCE TYPE: nucleic acid 

STRANDNES: singie 

TOPOLOGY: linear 

MOLECULE TYPE: synthetic DNA 

SEQUENCE 


TCGAGTCTTC CCCATQGGTG ATCTCGGCGA TATAGGCGG 
SEQ ID NO: 10 

SEQUENCE LENGTH: 69 • . 

^f/^f:^ ""^'^^"^ ^^'^ corresponding protein 
STRANDNES: double 

TOPOLOGY: linear 

MOLECULE TYPE: 

SOURCE: piasmid pUCCNPI 

SEQUENCE 


GGC TTO TCC AAG GGC TCC TTC OOC CTC ^.G CTG GAG CGA ATC GGC 
Gly Leu Ser Lys Gly Cys Phe Gly Leu L^^s Leu Asp .^g He Gly 

5 10 15 

TCC ATG AGC GGC CTG GGA TCT TAG 
Ser Met Ser Gly Leu Gly cys 
20 

SEQ ID NO: 11 

SEQUENCE LENGTH: 31 

SEQUENCE TYPE: nucleic acid 

STRANDNES: single 

TOPOLOGY: linear 

MOLECULE TYPE: synthetic DNA 

SEQUENCE 

TAAGAATTCC TCGAGGGCTT GTCCAAGGGC T 31 

SEQ ID NO: 12 
SEQUENCE LENGTH: 30 
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SEQUENCE TYPE: nucfeic acid 
STRANDNES: single 
TOPOLOGY: finear 
MOLECULE TYPE: synthetic DNA 
SEQUENCE 


TAAGTCGACT TAACATCCCA GGCCGCCGCT 


SEQ ID NO: 13 

SEQUENCE LENGTH: 21 

SEQUENCE TYPE: nucleic acid 

STRANDNES: single 

TOPOLOGY: linear 

MOLECULE TYPE: synthetic DNA 

SEQUENCE: 


AATTCCGGCG CCGAGAGTTC C 


SEQ ID NO: 14 

SEQUENCE LENGTH: 21 

SEQUENCE TYPE: nucfeic acid 

STRANDNES:single 

TOPOL06Y:llnear 

MOLECULE TYPE: synthetic DNA 

SEQUENCE: 


TCGAGGAACT CTCGGCGCCG G 

SEQ ID NO: 15 

SEQUENCE LENGTH: 36 

SEQUENCE TYPE: nudeic acid 

STRANDNES: single 

TOPOLOGY: linear 

MOLECULE TYPE: synthetic DNA 

SEQUENCE: 


AATTCCGGCG CCATCACCGG CGCCACCGAG AGOTGC 

SEQ ID NO: 16 

SEQUENCE LENGTH: 36 

SEQUENCE TYPE: nucleic acid 

STRANDNES: single 

TOPOLOGY: linear 

MOLECULE TYPE: synthetic DNA 

SEQUENCE 


TCGi^AACT CTCGGTGGCG CCGGTGATCG CGCCGG 
SEQ ID NO: 17 
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SEQUENCE LENGTH: 21 
SEQUENCE TYPE: nudeic acid 
STRANDNES: single 
TOPOLOGY: linear 
MOLECULE TYPE: synthetic DNA 
SEQUENCE: 


^ AATTTCGACG CCGTOSCCGA G 21 

SEQIDNO:18 

SEQUENCE LENGTH: 21 

SEQUENCE TYPE: nudeic add 

STRANDNES: single 

TOPOLOGY: linear 

MOLECULE TYPE: synthetic DNA 

SEQUENCE 


AATTCTCGGC GACGGCGTCG A 


21 


Claims 


A-L-B 

in which 

B is the target peptide; 


peptide, °^ ^ P"'*^'*^ P«P«de and the N-tem,inal of the target 

iX— r'--— ^^^^^^^ 

3. A process according to dain, 1 or2 In which the ta,get peptide is human calcitonin. 

4. A process according to any one of cbims 1 to 3 m which the target peptide is atria, natriuretc peptide. b.in 
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natriuretic peptide or C-type natriuretic peptide (CNP). 

5. A process according to claim 4 in which the target peptide Is CNP-22. 

6. A process according to any one of claims 1 to 5 In which the host cells are ExoH, 

7. A process according to any one of claims 1 to 6 In which the protecth^e peptide consists of the N-terminal amino 
adds 1 to 97 of the p-galactosldase. 

a. A process according to claim 7 In which, in said N-terminai P-galactosidase fragment protecth/e peptide serine 
residues replace the cysteine residues and aspartic acid residues replace four glutamic acid residues. 

9. A pnDcess for production of a target peptide selected from calcitonin, calcitonin precursor, natriuretic peptide (HP) 
cell growth factor and parathyroid hormone, comprising: r v /. 

(a) culturing host cells transformed with vector able to express a gene.coding fora fusion protein representable 
by the formula 

A-L-B 

In which 

B is the target peptide; 

A is a protective peptide, being a 90 to 210 amino acid N-terminal fragment of E.coli P-galactosidase. and 
L is a linker peptide between the Oterminal of the protective peptide and. the Nrterminal of the target 

peptide, 

the linker peptide L being selected firstly so that the target protein separates off when the fusion protein is 
treated with a predetermined chemical substance such as an enzyme, and secondly so as to give the entire 
fusion protein an isoelectric point in the range 4.9-6.9; 

(b) homogenising the cultured host cells to obtain an Insoluble fraction comprising inclusion bodies- 

(c) solubilizlng the fusion protein in the Inclusion bodies by treating the insoluble fraction with solubilizi'ng agent, 
and 

(d) cleaving the peptide bond between the C-terminai amino acid residue of the linker and the N-terminal of 
the target peptide to release the target peptide, 

but excluding processes in which the linker peptide Is a single Vsine. arginine, glutamic acid or methionine 
residue, which is cleaved in step (d). 

Patentanspruche 

1. Verfahren zur Herstellung eines Zielpeptids. ausgewahit aus Calcitonin, einer Calc/tonin-Vorstufe. einem Natriure- 
tikum-Peptid (NP). einem Zsllwachstumsfaktor und einem Parathomron. welches umfaSt 

(a) Zuchten von Wirtszeilen. die mit einem Vektor transfomniert sind. der ein Gen auspragen kann. das ein 
Fusionsprotein codlert, das mit der Formel 

A-L-B 

angegeben werden kann, worin 
B das Zieipeptid 1st; 

A ein Schutzpeptid ist. das ein N-termlnales Fragment mit 90 bis 210 Aminosauren von B-Galactosidase 
von E.coIi 1st; und 

L ein Linker-Peptid rwischen dem C-Tenminus des Schutzpeptids und dem N-Terminus des Zielpeptids 
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wenn das Fusionsp Jin S ^ ^"t^""*. 

s^ci,u5«r ^^""^ ^^a^O" ^'^en wir.. die Ein- 

.2,S:,iend^TMXSr'"'"''"'^^^ 

3. VerfahrBnnachAnspa,ch1od9r2.wobeidasZielpepttdHuman^alcitonist 
5. V»rt«h™iin»cliArapniai4,v«olW(l«a,||„iaBONP«lst 


A-L-B 

angegeben werden kann, worin 

B das Zielpeptid ist; 
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Revendlcations 

nrtrS.t^t.Sr'f d-un peptide cible choisi parmi la calcitonine, le prtcureeur de caldtonine. te peptide 
natriur^tique (NP). les facteurs de cro.ssance de cellules et hormone pafathyrolde. comprenant : . 

11' nmtl'ioT t f?rlt' '^"sfo™^ par des vectBurs susceptibles d'exprimer un gene codant pour 
une proteine de fusion representee par la fonnule 

A-L-B 

dans laqueile 

B est le peptide cible, 

Aest un peptide protecteur, consistant en un fragment N-terminal de 90 a 210 amino adde et de E coll 

K^at ru%%:X''''*'' '''''' ^ 
le peptide lien L etant une portion d'une sequence d'amino^cide d^finie dans SEQ ID N° est un peptide 
S/lo^«T ■] T'TT ^ " "'^inine et etant choisi de sorte que la proteine cible se 

dive lorsque la proteine de fusion est traltte par une substance chimique pr6d6tem,inee telle qu'une 
enzyme, et que la prot&ne de fusion en sol pr^sente un point isodlectrique compris entre 4.9 et 6,9. 

tfindislo™^*"*'^* "^""'^ ""^ ^"^"^ «""P'«"3"« les corps 

(c) on solubilise la prot6ine de fusion dans les corps d'indusion par traltement de la fraction insoluble avec 
un agent de solubilisation ©t 

(d) on dive le lien peptide entre le r6sidu amino-adde C-tem,inal du lien et la position N-temiinale du peptide 
Cible pour lib^rer le peptide cible. *^ ^ 

407r4tfdutnl' "^"T^'^TV: " ^"P*"'^ ^* ^' S^''"^"" ""Citotide 

403 a 495 du gene resistant a la t6tracycline pBR322. 

3. Un proced6 selon la revendication 1 ou 2. dans lequel le peptide dble est la caldtonine humaine. 

4. Un proc§d6 seion une quelconquedes revendications 1 k 3. dans lequel le peptide dble est un peptide natriur6tique 
atnale, un peptide natriuretique de cervelle ou un peptide natriur^tique de type C (CNP). 

5. Un precede selon la revendication 4. dans tequel le peptide dbie est le CNP-22. 

6. Un proc6d6 selon I'une quelconque des revendlcations 1 i 6. dans lequei les cellules hOtes sont E.coli. 

7. Un proc6de selon Tune quelconque des revendlcations 1 i 6. dans lequel le peptide protecteur consiste en U 97 
acide amines N-terminal, de la P-galactosidase. 

8. Un proc6d6 selon la revendication 7. dans laqueile. dans ledit fragment de p-galactosidase du peptide protecteur 
des residus de senne remplacent les r6sidus de cysteine et les residus d'adde aspartique remplacent quatre 
nesidus d'acide glutamique. m » « 

9. Un procede de production d'un peptide cible choisi parmi la calctonine, le precurseur de calcitonine. le peptide 
natnur6gique (NP), les facteurs de croissance de celiules et rhormone parathyroTde. comprenant : 

(a) la culture de cellules hdtes transformees par des vecteurs susceptibles d'exprimer un g^ne codant pour 
une proteine de fusion represents© par la formule 

A-L-B 

dans laqueile 
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B est le peptide cible. 


N-tem,inale du peptide Sbte °" Wennmale du peptide portecteur et la position 

.•ono.en„epo.f..^t:rero^„3s:r^^^^^^^ 

d^;,cTul7'"''' '^'^^ '^'^'^ ""^"'^ - '^'*on insolubie co.prenant des corps 

S Z'^'XZ:^^^ '^^^ '^^ ^'^ ^''"^-'^ .a frac^on insoiuMe avec 
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Fig. 2 
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Fig. 3 
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Fig. 7 
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Fig. 8 
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Fig, W 
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Fig. 12 
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Fig. 13 
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Fig. 14 
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Fig, 15 
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Fig. 16 



